Scott W. Horsley
Water Resources Consultant
65 Little River Road
Cotuit, MA 02635
Telephone: 508-364-7818

November 18, 2015
Daniel C. Hill, Esq.
Hill Law
43 Thorndike Street
Cambridge, MA 02141
RE: Fields of Sherborn 40 B Review
Dear Dan:
At your request I have reviewed the files relative to the proposed Fields of Sherborn
40B project. This includes the site plans prepared by Bruce Saluk, comment letters
from BETA, and other correspondence from the Town of Sherborn and the
applicant. Specifically, I have reviewed the following information that was made
available to the public after my last review letter of September 30, 2015:
1.

Plans entitled “Septic System Layout, Fields at Sherborn,” prepared
by Bruce Saluk, dated July 13, 2015, revised October 7, 2015
(5 sheets);

2.

“Environmental Impact Report,” prepared by Creative Land and Water
Engineering, Inc., dated October 13, 2015 (9 pages);

3.

Applicant’s Oct. 5, 2015 Response to Board of Health Letter dated
Sept. 10, 2015 (7 pages); and

4.

Plan entitled “Groundwater Contours, the Fields at Sherborn,”
prepared by Bruce Saluk, dated Sept. 16, 2015, revised Sept. 17, 2015.

The project proposes to discharge 9240 gallons/day of wastewater on the northern
portion of the property. According to a Groundwater Contour plan prepared by
Bruce Saluk dated September 16, 2015 groundwater flows southerly across the
property.
The applicant proposes to use an alternative wastewater technology that the
applicant claims is capable of partially treating the wastewater to an average
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concentration in the range of 19 - 25 mg/liter of nitrogen. The project also proposes
on-site private wells as a drinking water source and abuts several neighboring
properties that rely upon on-lot private wells.
Applicable Standards and Guidance
MADEP has published Guidelines for Title 5 Aggregation of Flows and Nitrogen
Loading. This Guidance provides a standardized method to evaluate the water
quality impacts and provides standards and criteria for downgradient neighboring
properties as a result of wastewater discharges to groundwater. It states, “for
design flows of 2000 gpd or greater, the local approving authority or DEP may require
a site-specific mass balance analysis for the area of impact. The mass balance analysis
must demonstrate that the groundwater quality standard of 10 mg/l total nitrogen
and 10 mg/l nitrate-nitrogen will be met at the downgradient credit land property
boundary, or at the nearest downgradient sensitive receptor.”
The Guidelines also specifically address projects that propose to utilize both on-lot
wastewater disposal and private wells as follows:
“Private Well Areas
While DEP considers the 440 gpd per acre equivalency standard adequate for
protecting a public well from nitrogen discharged at a particular facility, it does not
address potential impacts to downgradient sensitive receptors, such as private wells.
When siting Title 5 systems and private wells in the same area, the location, depth and
construction of private wells and the hydraulic interactions between septic system
discharges and private wells should be taken into account.”
Water Quality Impact Analysis
The MADEP Nitrogen Loading Guidelines provide a method to evaluate the water
quality impacts of proposed sewage discharges. They require the delineation of an
Area of Impact (that area of groundwater downgradient of the proposed wastewater
discharges where elevated nitrate-nitrogen concentrations will result). Using the
Groundwater Contour plan prepared by Bruce Saluk, I have prepared a groundwater
flow net and Area of Impact analysis (see figure 1).
This analysis identifies downgradient property areas based upon the water table
information reported by the applicant. It should be noted that this analysis does not
include the results of the groundwater mounding analysis that will cause expanded
lateral (radial) spreading of contaminated groundwater further to the southeast and
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the southwest. Rather this analysis assumes ambient (pre-development)
groundwater flow conditions as mapped by the applicant.
Using this groundwater flow net analysis I then identified downgradient drinking
water wells and delineated two Areas of Impact (AOI). This analysis includes two
AOI – one from leaching area #1 and another for leaching areas # 2 and 3. In
accordance with the existing MADEP approvals for the proposed wastewater
treatment technology I utilized 25 mg/liter as the treated wastewater strength. I
also calculated the water quality impacts using 19 mg/liter as the MADEP approved
nitrogen credit for the smaller (less than 2000 gallons/day) FAST systems.
Leaching Area # 1: Figure 1 indicates the AOI for leaching area #1. It shows that the
discharged wastewater will intersect the downgradient property boundary to the
east of the property within 50 feet of its source and will flow to an abutter’s drinking
water well approximately 110 feet from the source (the septic system leaching
area). I have conducted a nitrogen loading analysis within this AOI. The analysis
utilizes a range of sewage discharge concentrations of 19 - 25 mg/liter, a recharge
rate of 18 inches per year and an AOI area of 24,490 square feet that extends to the
downgradient private drinking water well on the abutting property owned by CheeChong Tai & Kristen Lawler. Proposed and existing impervious surfaces (roofs,
driveways, and roads) are excluded from the recharge as they are proposed to drain
out of the AOI. This analysis indicates concentrations of 15.8 and 20.1 mg/liter at
the downgradient well, exceeding the drinking water Maximum Contaminant Level
of 10 mg/liter.
Leaching Area # 2 and 3: Figure 1 indicates the AOI for leaching areas #2 and #3.
This map indicates that the AOI – 2 will flow southerly and impacts one of the
proposed drinking water wells (highlighted in blue). This analysis utilizes sewage
discharge concentration of 19 - 25 mg/liter, a recharge rate of 18 inches per year
and an AOI area of 36,110 square feet that extends to the downgradient drinking
water wells. Proposed impervious surfaces (roofs, driveways, and roads) are
excluded from the recharge as they are proposed to drain out of the AOI. This
analysis indicate concentrations of 16.8 and 22.2 mg/liter at the downgradient
drinking water wells, exceeding the drinking water Maximum Contaminant Level of
10 mg/liter.
Additional Areas of Impact can also be delineated further downgradient. Several
other drinking water wells are located downgradient and will be impacted by
nitrogen loading.
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Groundwater Mounding
The concentrated discharge of wastewater in this one location at the northern end
of the property will cause groundwater mounding (increases in the underlying
water table) – in effect causing a bubble shape on top of the ambient water table.
This mounding causes radial flow from the source that will modify the existing,
ambient groundwater flow conditions by adding easterly and westerly components.
This will cause the discharged wastewater effluent to spread laterally to the east
and west from the source (discharge) area.
The report by Creative Engineering predicts a groundwater mound of 0.75 feet at
the septic system disposal area. The report assumes a 90-day duration (days) for
the wastewater discharge but does not provide rationale for choosing this duration
(see Table 5). The proposed project assumes to rely on this system year round, 12
months/year. I would recommend that the applicant utilize a steady-state model to
simulate steady-state (equilibrium) conditions to simulate a more realistic longterm groundwater mound. Furthermore, the groundwater mounding analysis
should be integrated into a post-development water table map that shows
groundwater flows and incorporates the radial flow associated with wastewater
plumes. It should also incorporate lateral dispersion and diffusion.
There are private wells identified on the plan serving the two abutting properties to
the east and west of the proposed sewage disposal area where this “Areas of
Impact” will occur. Chee-Chong Tai and Kristen Lawler to the east and Eugene and
Elizabeth Ham to the west own these properties. The impacts upon these wells
should be fully evaluated. This analysis should incorporate the above described
post-development groundwater flow patterns as well as flow in fractured bedrock.
Based upon the information provided to date the proposed project does not meet
the MADEP criteria for siting on-site wastewater discharges and private wells and
represents a potential public health impact.
Sincerely,

Scott W. Horsley
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FIGURE1

Table 2
The Fields at Sherborn Nitrogen Loading

Wastewater N

AOI - 1 loading

25 mg/liter

AOI area (SF)

24492

AOI impervious
(SF)
AOI pervious (SF)

4710
19782 natural
recharge

3080 gal/day

WW
discharge
total recharge

222547.5 gal/year
1124200 gal/year
1346747.5 gal/year
0.83 dilution factor
20.87 mg/liter

AOI - 2 loading

AOI area (SF)

36110

AOI impervious
(SF)

10674

AOI pervious (SF)

25436 natural
recharge

6160 gal/day

286155 gal/year

WW
discharge

2248400 gal/year

total recharge

2534555 gal/year
0.89 dilution factor
22.18 mg/liter
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